Fluid exchange across capillary walls is a passive process governed by the Starling principle:
Filtration rate is proportional to the hydraulic drive across the capillary minus the osmotic suction. Hydraulic drive is the capillary filtration pressure minus the interstitial pressure. Osmotic suction is the plasma colloid osmotic pressure minus the interstitial colloid osmotic pressure.
In all tissues, for most of the time the balance of pressures favours filtration of fluid across the capillary membrane into the interstitial fluid.
Lymph drainage
Contrary to popular belief, little fluid is reabsorbed by the capillary and most of it is returned to the circulation via the lymphatic.
Lymph drainage begins in thin-walled, superficial initial lymphatics with wide (14 nm) oblique intercellular junctions that function as flap valves. They freely allow passage of fluid and protein into the lymphatic but prevent back flow. The initial lymphatics unite to form collecting vessels which feed into afferent lymph trunks alongside major vascular bundles. These have muscular contractile walls and semilunar valves to direct lymph flow centrally. Approximately eight litres of fluid a day pass through the afferent lymphatics. The afferent lymphatics drain into lymph nodes, where approximately four litres of fluid are absorbed daily by the nodal microcirculation, the remainder passing on to the thoracic duct via efferent lymphatics 1 . The duct empties into the left subclavian vein at its junction with the jugular vein. 
The safety margin

Pathophysiology
Oedema forms due to either an increase in capillary filtration or a reduction in lymph drainage, or a combination of the two. The causes of oedema formation are listed in Table 1 .
Diagnosis
When faced with a patient with lower limb oedema, certain clinical features provide clues to the underlying patho- There should be a general examination of the patient for features of heart failure, venous disease and malignancy. Bilateral oedema suggests systemic factors (eg heart failure) whereas unilateral oedema indicates a cause within that body quadrant or lower limb. Unilateral chronic oedema should always prompt examination for underlying malignancy, including search for inguinal lymphadenopathy and abdominal masses 2 .
Pitting is not a diagnostic sign. Filtration oedema comprises only water and it pits readily. Lymphoedema contains protein and water and produces a brawny swelling with characteristic skin changes (elephantiasis). However, lymphoedema always pits to some extent except in the advanced fibrotic form 2 .
Skin changes can be associated with several conditions which cause lower limb swelling: lymphoedema venous hypertension lipodermatosclerosis cellulitis, especially recurrent skin disease (eg psoriasis, eczema) pretibial myxoedema.
The skin changes associated with lymphoedema and venous hypertension are listed in Table 2 back flow), indicates lymph reflux usually due to proximal obstruction. Poor transit from the injection site suggests hypoplasia of the peripheral lymphatic system 3 .
Direct contrast X-ray lymphography (lymphangiography)
Lymph vessels are first identified with a vital dye. A contrast medium (eg lipiodol) is then injected directly into a peripheral lymphatic vessel, usually the dorsum of the foot. In a normal limb, the lymphangiogram will show opacification of 5-15 collecting vessels as they converge on to the lowermost inguinal lymph nodes 3 .
Computed tomography and magnetic resonance imaging
CT and magnetic resonance imaging (MRI) show a characteristic honeycomb pattern in the subcutaneous compartment not seen in other oedemas. MRI is the superior method as it detects water. Skin thickening is not a diagnostic characteristic of lymphoedema. The muscle compartment deep to the fascia, which is unchanged in lymphoedema, is enlarged in post-thrombotic syndrome.
Treatment
Once systemic causes have been excluded or treated, attention should be directed towards improving venous and lymph drainage (Table 3) .
Venous drainage
Compression hosiery aids venous drainage. Arterial circulation should be assessed by foot pulse palpation or ankle brachial pressure index measurement prior to compression. Varicose eczema is treated with topical steroid and emollient. Surgical options for varicose veins include injection sclerotherapy and surgery. Surgery is directed at the underlying abnormality (ie saphenofemoral or saphenopopliteal incompetence) 4 . If deep veins are competent in the presence of refluxing superficial veins, superficial venous surgery is potentially curative. It is important to ensure superficial veins are not acting as collaterals for deep veins blocked by thrombus 4 .
There are no uniformly agreed guidelines as to which patients should receive treatment but those with signs of venous hypertension (eg skin changes and oedema) receive priority due to risk of ulceration.
Post-thrombotic syndrome (pain, swelling, dermatitis, ulceration) develops as a result of high venous pressure due to thrombotic damage to valves. It complicates 50-75% of DVTs and has a strong association with ipsilateral recurrent thrombosis. The risk is halved by the use of graded compression stockings after DVT.
Lymph drainage
Physical treatment to reduce swelling.
Treatment is aimed at controlling lymph formation and improving lymph drainage through existing lymphatic vessels and collateral routes by applying normal physiological processes which stimulate lymph flow.
Prevention of acute inflammatory episodes (cellulitis or lymphangitis) is crucial because they can cause severe constitutional upset and deterioration in swelling. Care of skin, good hygiene, control of disease such as tinea pedis, and careful antiseptic dressings after minor wounds are all important. Prompt treatment of infection is of prime importance; patients should be taught to recognise signs of infection, and be given their own supply of antibiotics so they can start treatment without delay. Prophylactic antibiotics (eg phenoxymethylpenicillin 500 mg daily) are indicated for recurrent infection for an indefinite period.
Surgery is of value only in a few patients in whom the size and weight of the limb inhibit its use and interfere with mobility after physical treatment. The aim is to debulk excessive tissue or bypass local lymphatic defects. 8 Please fill in your full name and address on the back of the answer sheet in the space provided; this will be used to mail the form back to you after marking.
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